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Morphometric variation of eight aphid species feeding on the leaves of 























































































































bamboos 
FANG Yan!U2[] QIAO Ge-Xia™* [| ZHANG Guang-Xue[] 1. Institute of Zoology Chinese Academy of 
Sciences[] Beijing 1000800 China[] 2. Graduate University of Chinese Academy of Sciences[] Beijing 1000490 
Спа] 
Ара тас ] Morphological variation of eight aphid species feeding оп the leaves of bamboos[] viz. Astegopteryx 
bambusifoliae[| Такаһаѕһ 0 Astegopteryx minuta 1 van der Соо П Cerataphis bambusifoliae Такаћавћи |] 
Ceratovacuna siluestri[] Takahashi[] and Chaitoregma tattakana[] Takahashi[] of Hormaphididae[] Melanaphis 
bambusae [] Fullaway [] of Aphididae] and Takecallis arundinariae [] Essig [] and Takecallis taiwanus 
П Takahashi[] of Drepanosiphidae[] were studied based on morphometric data of 34 morphological characters[ of 
which 28 characters were statistically analysed. The results indicated that some characters[] such as body[] 
siphunculi and апіеппае[ were very different among the three families[] but some others[] such as the ultimate 
rostral seements[] tarsal segments | [] tarsal segments | and claws[] were similar. The variations of the 
following characters within species were quite small[] ultimate rostral segments] CV = 3.73% - 7.59% 
tarsal segments |[] CV = 4.16% – 12.05%LL|] tarsal segments IIO СУ =3.10% – 8.39%[] and сЈаж] СУ 
=2.60% – 11.68%[]. Principal component analysis filtered the first principal component[] which included 
the characters of ultimate rostral ѕертепіѕ[] tarsal segments | [] tarsal segments [[ and claws. The bivariate 


р1ої{ ] ovals in plots were 95% confident elipses for every species[|] of these characters showed steady ranges. 
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The results showed that the characters[] such as ultimate rostral segments[] tarsi and claws[] which are related to 


aphid feeding behavior and adhesion on the surfaces of plants[] were obviously similar among different taxa. 


These suggested that convergent adaptation occurred in these characters of the aphid species on the leaves’ 


surfaces of bamboos. Combined with biological data of these aphids[] the mechanism of morphological 


adaptation in these species was tentatively discussed. 


Key words[] Aphids[] host plants[ bamboos|] morphological characters[] morphological adaptation 
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Table 1 Collection data of е specimens of eight арта species examined 
П 00 uu 0000 0000 000 
Family Species Morph Date Location Number of individuals 

ППП 0000 Astegopteryx ППППП 1959.6.22 O O O O Binchuan[] Yunnan 40 
Hormaphididae bambusifoliae Apterous 1982.72.13 0000 Kunming[] Yunnan 3 
. р 1982.3.26 0000 Kunming Yunnan 5 
[] Takahashi[] viviparous 1982.8.15 0000 Jiangyong Hunan 11 
female 1984.2.26 0000 Guangzhou] Guangdong 4 
1984.3.9 0 O Guangdong 5 
1995.4.18 0000 Liuku[] Yunnan 2 
2000.12.21 00 Langson[ |Vietnam 7 
2002.8.1 00000 Heiongstan[] Yunnan 3 
1980.5.11 0000 Yanjin[] Yunnan 1 
xU | У р | ga 00 1982.7.31 0000 Kunming Yunnan 7 
Борк роце 1982.8.2 0000 Kunming Yunnan 5 
minuta viviparous 1995.4.30 0000 Jinghong Yunnan 3 
П van der Соо female 1998.3.11 0000 Naning] Guangxi 15 
1998.3.12 0000 Fangcheng Guangxi 19 
2000.12.11 00 Vixuyen[] Vietnam 6 
2000.12.16 00 Hairuane[] Vietnam 12 
1977.10.24 0000 Enshil] Hubei 7 
nonn š МУ ПП 1980.12.8 00 Sichuan 4 
ки КЕН: 1996.9.12 0000 Jianeshan[] Fujian 4 
bambusifoliae viviparous 1996.9.12 0000 Longyan[] Fujian 7 
Takahashi female 2003.7.18 00000 Wuauyishan[] Fujian 2 
2003.7.20 00000 Wuauyishan[] Fujian 5 
2004.5.25 00000 Wuyishan[] Fujian 6 
00 00 Taiwan 14 
00000 ППППП 1977.10.23 0000 Enshil] Hubei 21 
Ceratovacuna Apterous 1982.4.20 0000 Mengla[] Yunnan 9 
EARE реон 1991.4.18 0000 Jianele[] Fujian 35 
silvestrii vıvıparous 1994.6.3 00000 Louguantail Shaanxi 2 
П Takahashi[ ] female 1995.3.31 00000 Xiaomenglun[] Yunnan 4 
2000.5.29 D O D D Xishui[] Guizhou 2 
2000.6.2 0000 Chishuil Guizhou 11 
2000.6.3 0000 Chishuil] Guizhou 14 
2004.11.11 0000 Zhouzhi[] Shaanxi 4 
0000 00000 1924.5 00 Танака Japan 4 
е Anteros 1960.2.28 0000 Kunming Yunnan 4 
ema SSS 1965.5.13 0000 Guanxian[] Sichuan 15 
tattakana viviparous 1988.10.12 0000 Рауопа] Hunan 29 
П Takahashi[ ] female 2002.5.29 00000 Fanjingshan[] Guizhou 35 
UD 000 00000 1958.4.14 0000 Guangzhou[] Guangdong 35 
Aphididae Melanaphis Apterous 1975.5.10 0000 Шу anl Zhejiang 7 
к 1975.5.26 0000 Hanezhou[] Zhejiang 6 
bambusae viviparous 1982.4.29 000 Chong’ ап] Fujian 1 
П Fullaway[] female 1984.2.25 0000 Guangzhou] Guangdong 2 
1985.1 0000 Changsha Hunan 10 
1960.2.18 0000 Kunming[] Yunnan 6 
Dre e ДШ u ЫЛ Р 1975 0 0 0O O падао Shandong 2 
i ia жайа кн 1975.4.29 0000 Напо Zhejiang 5 
arundinariae yiviparous 1975.5.4 0000 Hangzhou) Zhejiang 10 
O Essig female 1975.5.9 0000 Hangzhou) Zhejiang 5 
1975.5.24 0000 Hanezhou[] Zhejiang 4 
1975.6.12 0000 Taishan Shandong 2 
1979.9.3 00 Yunnan 4 
1980.5.24 00 Yunnan 7 
1981.6.11 0000 Nanjing Jiangsu 2 
1981.6.12 0000 Nanjinel] Jiangsu 1 
1982.2.12 0000 Kunming Yunnan 1 
1965.5.21 0000 Hangzhou) Zhejiang 1 
| |! а | | п 00 1975.4.26 0000 Hanezhou[] Zhejiang 4 

акеса 5 ate > 
. | Чу 1975.4.29 0000 Hanezhou[] Zhejiang 8 
taioands] Такаћазћ | viviparous 1975.5.4 D Ú Ú] 0 Hangzhoul Zhejiang 45 
female 1975.5.9 0000 Hangzhou Zhejiang 14 
1975.6.12 UU D 0 Taishan Shandong 11 
1979.5.29 0000 Hanezhou[] Zhejiang 11 
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Table 2 The characters observed and measured and their abbreviations 
ПП 00 00 00 
Abbreviations Variables Abbreviations Variables 
BODYL 00 Воду Length МЕГ“ 00000 Midde legl ти  Јепоћ 
BODYW “ D D Воду width MTL* 00000 Middle 168 tibial length 
ANTL ] 000 10 Antennal segment I 0 length MTW * 00000 Middle Іе tibial width 
ANTLII * 00010 Antennal segment ПО length MTIL* 0000 ID Middle leg tarsal segment I О length 
ANTLIII 000 ШО Antennal segment || length MTIIL* 0000 10 Middle leg[ tarsal segment 1 [] length 
ANTWI 000 ШО Antennal segment ШО width HFL 00000 Hind leg] femur[] length 
ANTLIV 000 М0 Antennal segment ЈУ 0 length НТІ“ 00000 Hird leg) tibial length 
ANTLV 000 VO Antennal segment V [] length HTW * 00000 Наа leg) tibial width 
ANTLIV ° 0000000 Antennal segment ЈУ Баве] length НТП.“ 0000 10 Hind leg] tarsal segment | [] length 
PTL* 0000000 Antena segment МО Processus terminalis] length НТШ.“ 0000 10 Hind leg] tarsal segment I| 0 length 
URSLIVV У 0000 Ultimate rostral segment[] length ЕСІ,“ 0000 Fore leg[] claw) length 
URSWIVV ` 0000 Ultimate rostral seemeni[] basal width MCL ` 0000 Middle leg[] claw[] length 
FFL* 00000 Fore legl femu] length HCL* 0000 Hind legl сам] length 
FTL* 00000 Fore Іе tibial length SL 000 Siphunculus[ Length 
FTW* 00000 Fore Іе | tibial width SBD 0000 Siphunculus[] basal diameter 
ЕШ 0000 10 Fore les[] tarsal segment | 0 length SAD 0000 Siphunculus[] apical diameter 
ЕТШ.“ 0000 ID Fore les[] tarsal segment 1 0 length CL 000 Caudal length 


x00000 ПП П П The characters used in statistical analysis. 
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Fig. 1 The antennad] Scale bars[] 1 — 5 = 0.10 ти 6 = 0.20 ти 70 8 = 0.50 mm|[] 
1. 0000 Astegopteryx bambusifoliad] Takahashi 2. 0 0 O Astegopteryx тіпша] van der Goot[[] 3. 0000 Cerataphis bambusifoliae Takahashi] 
4. 000 0 0 Ceratovacuna silvestrii] Takahashi] 5. П O O O Chaitoregma 1анаћапа ] Такаћаћ 6. 0 O O Melanaphis bambusad] Fullaway[ [| 7. 
0000 Takecallis arundinariad] Essig 8. O O 00 0 (0 Takecallis taiwanud] Takahashi. 0 О O The same for the following figures. 
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Fig. 2 Тһе арћипси | Scale bars = 0.10 та 
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Fig. З Те whole dorsal мем] Scale bars = 0.50 пат] 
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Fig. 4 Те ultimate rostral seementd] Scale bars = 0.05 т 
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Fig. 5 Тһе tars[] Scale bars = 0.05 mm[] 
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Table3 Rotated component matrix eigenvalue and 
contributions of 28 variables calculated 
from eight aphid species 
































00 000 Principle component 
Variable 1 2 3 4 
BODYL 0.337 0.736 0.519 -0.012 
BODYW 0.325 -0.218 0.834 0.031 
ANTLI 0.105 0.894 0.033 0.321 
ANTLII -0.086 0.929 0.136 0.070 
ANTLIT -0.173 0.963 -0.060 -0.093 
ANTWIII 0.36 0.493 -0.255 -0.162 
ANTBLVI -0.118 0.951 0.011 -0.067 

PTL -0.424 0.636 -0.331 0.494 
URSLIVV 0.728 0.082 0.100 0.503 

URSWIVV 0.347 0.449 0.139 0.611 

FFL 0.399 0.889 -0.003 -0.048 

FTL -0.003 0.976 -0.147 0.083 

FTW 0.854 -0.187 0.306 0.141 

FTIL 0.778 0.367 0.165 0.076 

ЕТШ, 0.812 0.482 0.098 -0.151 

МЕТ, 0.791 0.430 0.028 – 0.001 

MTL 0.041 0.937 -0.192 0.154 

MTW 0.830 -0.191 0.378 0.103 

MTIL 0.800 0.336 0.306 0.103 

МТП, 0.826 0.431 0.171 -0.182 

HFL 0.473 0.83 0.099 -0.035 

HTL 0.054 0.970 -0.095 0.145 

HTW 0.821 -0.159 0.395 0.096 

HTIL 0.755 0.271 0.398 0.120 

НТШ, 0.850 0.340 0.206 -0.229 

ЕСІ, 0.901 -0.256 -0.117 0.096 

MCL 0.906 -0.243 -0.083 0.064 

HCL 0.892 -0.237 -0.118 0.043 

000 Eigenvalue 10.810 10.525 2.057 1.268 


ППШ %0 % о variance 38.607 37.590 7.348 4.530 


ПППП 0 %0 Cumulative % 38.607 76.197 83.545 88.075 
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Fig. 6 The bivariate plots and 95% confidence elipses of length of ultimate rostral segments against length 


of claws[] width of ultimate rostral segments for eight aphid specied] the units аге тт] 
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Fig. 7 The bivariate plots and 95% confidence elipses of alternating length of tarsal segments | 


and alternating length of claws among each legs for eight aphid ѕресіе{] the units аге ти! 
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